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Two step process 2LaNiO 3 Figure S2 : XRD-patters of cp-and ht-LNO at the lowest temperature where the original LNO structure is completely destroyed. 
Calculation of Formation Free Energies and Reaction Free Energies of La-Ni-O compounds via DFT (I) Reduction paths and energies for LaNiO 3
(A) 3-step reactions (1) The formation energies (E f per formula unit) are calculated as:
The formation free energies (G f per formula unit) are:
where the vibrational free energies of the solids and molecules are omitted, and only translational and rotational free energies of O 2 (1 atm) gas are considered. 
 
while, the reaction free energies are independent of partial pressure (shown below). For the 3-step reaction pathway According to the expressions for the reaction free energies, it can be shown that they are independent of partial pressure; therefore, only temperature variations are considered. 
